Neural ECM molecules in synaptic plasticity, learning, and memory.
Neural extracellular matrix (ECM) molecules derived from neurons and glial cells accumulate in the extracellular space and regulate synaptic plasticity through modulation of perisomal GABAergic inhibition, intrinsic neuronal excitability, integrin signaling, and activities of L-type Ca(2+) channels, NMDA receptors, and Rho-associated kinase. Genetic or enzymatic targeting of ECM molecules proved to bidirectionally modulate acquisition of memories, depending on experimental conditions, and to promote cognitive flexibility and extinction of fear and drug memories. Furthermore, evidence is accumulating that dysregulation of ECM is linked to major psychiatric and neurodegenerative diseases and that targeting ECM molecules may rescue cognitive deficits in animal models of these diseases. Thus, the ECM emerged as a key component of synaptic plasticity, learning, and memory and as an attractive target for developing new generation of synapse plasticizing drugs.